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(54) NEW WATER-SOLUBLE POLYMER, ANTI REFLECTION FILM MATERIAL CONTAINING 
THE SAME, AND METHOD FOR FORMING PATTERN BY USING THE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-soluble 
polymer which can form a good rectangular pattern 
without causing any decrease in the thickness of 
unexposed parts when jointly used with a chemically 
amplifying resist material, can reduce the influence of 
standing waves, and is useful as a water-soluble 
antireflection film material by selecting a specific 
polymer. 

SOLUTION: This polymer is represented by the formula 
[wherein R1 and R are each H, F, or a (fluoro)alkyl - 
provided at least one of them is a fluoroalkyl; n is 1-3; 
R2 is H, a (fluoro)alkyl, or hydroxyalkyl; k and j are each 
a natural number; m is 0 or k; 0.05<j/(k+j+m)<0.7; and 0< 
m/(k+j+m)<0.7] and pref. has a wt -average mol.wt. of 
1,000-30,000. A resist film formed by applying a resist 
material to a substrate is coated with an antireflection 
film material contg. the above-mentioned polymer to be 
covered with an antireflection film, is then exposed to a 
radiation through a pattern formation mask, is heated, if 

necessary, and is developed with a developing soln., thus forming a desired pattern. 
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TtVtvWi) , ^°y (a-t KP^7^y;i^f/a-3, 
3,3- h y 7/^p^p fcVt^^^/WT^ y/V-BB , 
#y (a-fc Kp^77^ y/^gt/a-2,2,3,3,3-^V^ 
7;vtP / p if f ;W7^ !J ;HB , *y (a 
-t Kn^rv^T^ 7 y /t-gt/ a -2, 2, 3, 3, :7/t^n 40 

y°n If/l^^^/PT^ y ^m/oc- t KP^Wf 
/l/T^y/^K) , ^°y (a-t Kp^77^ y/l-gt/a- 
2 > 2 ) 3 ) 3 ) 3-^7?7;l/tP7°P tf/M^v^ ^;VT9 V 

n^k/a- v y 7;^p^f;^7^ y /vas) * *y (a- 

t Kp^77^ y /^gt/a-2,2,3,3,3--<> / ^^/^n 

7°Pt°;^^yf^7^ y/^gg/V^ y/^gg) , *K 

y (a-t Kp^77^ y/VBfe/a-2, 2,3,3, 3-^V^T 7 

/^P7°pt7^^7f^7y y^st/r^ y/v 

Bfc) , ^°y (a-t Kp^>7^ y/^gt/a-3,3,4, 4,4- 

^V^y/^n^/^^r^^^T^ 7 y /PK) , *°y 50 
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(a-t Kp^77^ y /^gt/a-3,3,4,4,4---^^y/^ 

tp^f/^^ywy y /i-gg/a- 1 kp*^ 

^T^y/PBB , ^°y (a-KV**i/T?V;Vggt/ 
a -3, 3, 4, 4, 4-^ y/^n ^/M^v^ fvt-T 9 

v^m/^??v^m , ^°y (a-tFp^r^u 

/t/@i/ a -3, 3, 4, 4, 4--0^ 7/I/tP7^/^^rv'7 ^~ 

sut? y;vm/T? y/wBB , ^°y (a-tKp^r 

^ y /^BS/ a -3, 3, 4, 4, 4-^>-^ y/^n 7^/^^i/ 

^ ^/ut ^ y a - h y ^ ^ ^/vr 9 y /v- 

BD , *°y (a- t Kp^77^ y/PBft/a-4, 4,4- h V 
7/^P7^*^v / 7 f^7^ y /um) , *y (a- 
t Fp^77^ y /Wgg/a-4,4,4- h V 7/U^rV7^/U 
t*V^f;^7^ y ;i*/a-t KP^f/^7^ y 
/^BB , ^°y (ct-b Kp^>7^ y/^gf/a-4, 4,4- h 
y 7/^P7 , f7^i/7f^7y y /U-Bfc/a- h y ^ 

/^n^^-/^r^ y /v-BS) > ^°y (a-hFp^77^ 

y /^gg/a-4,4,4- h y 7;^P7 , f;^^r^yf;P7 

9 y/wsB , ^°y (a-tFp^r^ 

y /^gg/a-4,4,4- h y ^/^n^^/^^rv^^^/l-T 

^ y/^gt/r^ 7 y /vbb , ^°y (a-tKp^wj 

BB , *y (a-t KP^V7^y/HI/a-/^7/^ 
n^/^^-^^^/^T^ 7 y ;V8/a- t Ka^rV^f 
/t^T^y/^g© , *y (a- t: Yu^sT? V /V&/a- 

yt^/uT? y ?vm , *y (a-tppw 

^ y /^gt/a-^— 7/^P7 , f/t/t^rv'7f^7y y 
/PBI/^^^y^BB , *y (a-tKp^7^5;v 
Bl/ a - ^ n 7Y/^*i/ ^ ^/^T ^ y /^gt/ 

r^ 7 y /pbb 

[0 0 3 0] JfWJ\(D— jrs; [1] y 
S; [1] ^^S^^S^^-a^WffiK^JHHLTS; 

/^^^Sl:EH LTTklSttSr^rL, ioiiffi^Bfett 

[oo3i] JRS: [i] -e^SftSsKy 

[0032] ipt, ^feT, -jRS: [5] 

[0 0 3 3] 
lit 6] 



(7) 



11 



OR' 

I 

CHj = C 
I 



[ 5 ] 



COOR 8 



[0 0 3 4] R fiT^^/t-SXttT-Wt'SSr 

^-i, ffit»*»-j&£5£ [6] 
[0 0 3 5] 
[ft 7] 



CH2O- 
1 

CH* = C 
I 

COOR 7 



[ 6 ] 
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[0 0 3 6] R tilfifST/t^/U-S^U 



[0 0 3 7] 
[ft 8] 



[7] 



R 1 



CH, = C 
I 



[ 7 ] 



COOR* 



[0 0 3 8] 

mm*. 

°C7?0. 5" 



, r mfiar/^^x^aiu r 

> Hi^g^mi*§l#«)#J©#£T, 20-150 
"2OBfPfflfi^RJ^§*5/0\ Xtt(ll) y 
^#?3!l©ff£T> -78~0°C-C0.5~20Hf 



T««HaS:ff5-4:^J;?), -JK^C [8] 
[0 0 3 9] 
[ft 9] 



OR * 
I 

- <CH»- C) k 



I 

(CH 3 - C) j 



30 



COOR ' COOR 7 

[0 0 4 0] (iW, R, R 1 , r\ r\ R 6 , R 7 , 

R 8 , k, j m^m.\mWi^MX, 0 ) 7^£tb5=^y 

[0 0 4 1 ] — [5] RXf [8] iC^V^T, R S "C 

1 ~ 6 ©T/i^/i^^f ibik Attttfcfi.?* f- 
/VS, ^fvUS, n-ZPt";^ -f y/n tf/H^ n- 
y^viyg, y7'f /Wl, sec-y*^-/tyE, ^<ly=f-;U^ 
4 y^V^/WS, tert-^^/l-K, 1-^tvW<V7vU 
n-^-y/i^K, Yy^^i>/H, -y^cy"ot> 

1 ~ 7 ©Tvvt-KtfW* L< , ftttft'cfiT-tr^vv-g, 
y°n 'f'f-VfV^ ^y^J^/U^, ^^-f- 

^sSHjfetfkftSo [5] , [6] , [7] St/ 

[8] SciH^T\ R 6 , R AlfR ■?7jk£flZ>i&&T/U 

i^VMiSi^T'kfatU-T , MilfR*f 1 ~6 <D 

n-yatf/t-K, ^ 77n n-^f/H, 4 

yy'f^S, sec-T^/WlS, ^y^/tyg, -fy^y^vw 

y/wK. ^ y^^r-y/H, -y^n/ntvn, y^p-< 



40 



[ 8 ] 



CHjO-VCH/n-R 1 R 2 
I 

(CHi - C) m- 
I 

COOR ' 

[0042] mm&fe\z.m^xm^bti%7p%/i'm& 
m^mtvxix mx.\s.T9\?*4 yyfp= h y /k 

2, 2' - T 9 tf * (2- y f-rvrf=f- p=MJ;1/), 2, 2' - T ^ If 
* (2, 4- ^vW* U a - h y ;U) , 2, 2' -77* If* (2- y 
^vP7°n tf ^yggy fvl-) , 2, 2' - T y If* (2, 4- 
/P-4- * h l/P ~ h y ;U) f©7 y^m^fl&m 
FJx.(i-<yyV/^— K, 7 7P^/^^y 
K, lf*(4-tert-7*^/l^v / ^ p^dryyy)^— jj-^yy 1 
77—/^'^— K tert-y^vw-s— ^-^^-2-^^/^^-^ 
yx- K vtert-^/W-s— ^-=^^K> tert-y'^/w^ 
-t^-y^y/i- K 1,1- If .x (tert-y'^/W^— 
30-3,3,5- h y y f^77 

^fS^J^W ibtL5 0 y t'y77=t7M 

M t&ffl t LT fi, Mi (in- 7'f/Mf')A > sec- 
yf-f>A x tert-y^y ^^A, -^7^ l/7t h y i> 

-jRs; [8] T**$ti5a^y-^-fi^ma^y 

[0 0 4 3] ^^CT^P$tb53S^#ftffli LT 
fi, M^rf^^y^^*^^ ft7^-/wy/w7;y 0 ^ 
7^/py^7;y 0 ^ Kxv'/M/wyjT 0 ^ v#7)y 
/py;y 0 ^yg, 2-y^7?y°h^^y-/K 

10 0 4 4] Kfcicmi^ti&^mmmtLxti, ¥h 

50 feoS-n-tMiii-OirV, h/i^tyy ^y^y yy 
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-y'f;wf©xxr^g, MxJi^^vi^— 7VK 1.2- 

/K iso-7"^7— tert-7~'^ 7— /W#»T/W3— 10 

[0 0 4 5] fc LTii, WtUS&MU^ T 

[0 0 4 6] #CV^\ ±12—^ [8] T^^ti^a^ 
~100°CT0. 5~20Bf WSt#EJ££*3„ 

s; [i] T*^$tb5*iSBj»^y^-*#5r t^Tt 

5 0 20 

[0 0 4 7] RJSSgjfci: LTf±, 7k, M^fi^y- 
/K n-7°n/V— /K iso-yn/V— /K n-7"yy — 
/t-\ $ec-s*# S — /K 1 so- 7*7 y — /K tert-^^/ — 

[0 0 4 8] *fc, T/wtj y >$m9.b LTfi, MxJizk 

sMt;^ h y ^ *Bfcft;* y j*mo>T y ^jstkbs 

[0 0 4 9] m»Jg^©±|E— jRS: [5] T^SflS* 30 

[9] 
[0 0 5 0] 
[ftlO] 

R ° — OH [ 9 ] 

[0 0 5 1] (Stf 5 * R 6 fitu|Ei-C|Hl C 0 ) -essfts 

v^/ufcvSk py|, iggfe, 

T> ^-yuy, gtS^^ 40 

?§ffi*j£V Mi&^ST?, 50~150°CT0. 5~20Bf PflRj^ $ 

oT^a^T5-ti-<t , ?> -«5£ [i o] 

[0 0 5 2] 

[ftll] 

CH, - C- COOR* 

I! [10] 

0 

[0 0 5 3] (5£tK R 6 (±SflfBiC|W!C 0 ) T^ftS 50 
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[0 0 5 4] Jiia©^D< LT#btl7ct°/Ufc"y/ 

?k^E#^©^*S7k^ J^VMii&ftlTirfvK Jl-fbT 

f;Vxf;^hy, 1,3-v^ =¥ 7 7 

V, y^n^drfy^il^, h U if^7 5 

v, yifyy^y, ey-TV, t^jy'y y-=y 

;yy^Wigffl4!^K©##T> 30~150°C-C 1 ~20Bf ffl 

m^^x&%m$;ft?^tK£<9, ±E-jRa: [5] 

[0055] */c, ±ie— ^ [6] -c^fts^y-v 
-«5£ [11] 

[0 0 5 6] 

[flll 2] 
R'O 

\ 

P- CH, - C00R 7 [11] 

y'l 

R"0 0 

[0 0 5 7] R 9 tilfi^T/W^K^SlU R ? 

ttMfes-^Co ) T^ftS^^yg^hyr/i^ 
y^A, ^-y-hy^A, *bmh* y 7^, ^aMt-^h 

y y a, hy rt^/wr 5 v, y ^ v^^^Stt^K 
©#y£T, Mx.fi7K, y^y-/K 1?/-^, n-7n 
/^y— /K yy/a/V^/K T± h >Wf(DW£$i, 0 
~85°C-C0. 5~20H#Wit#SJS$*5o M^tt r 

tJ;«J, [12] 

[0 0 5 8] 
[ftl 3] 

CH,0K 

I 

CK 2 = C [12] 
I 

COOR 7 

[0059] os;^ r t fitfjfE^iwiCo ) -e^^tbS 

[0 0 6 0] _h|fi(7)iD< Lt#fca-t Kn^r 
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V, 1,2- v?^ p/h? V#cD?§St4\ 0 — 120 o CT?0. 5- 

Jt5SjSfe^oT««yaSrfT5-i:tJ;t), -jRsS [1 
3] 

[0 0 6 1] 
Iftl4l 

CH,X 
I 

CH. = C [13] 
I 

COOR T 10 

[0 0 6 2] XJi/Ma^rVJSCT-^jfU R ? (2 

[0 0 6 3] — fl£5£ [1 3] (C^T, X"C^§tl/5^ 
[0 0 6 4] It, a.-9n;V?.<?-;VT? V /um^^T 

n^t, ffiftofi©— [14] 

[0 0 6 5] 20 
[[[16] 

[0 0 6 6] (*C4\ R 3 ittfR* iiHUfE^IH C„ ) X^ 

i/if/i/7?y, tfyvV, t^y-yv, ^e/t-^y 

V, gtStx-^/K rt^/Prt— •5r/u > fh7t ['P77 
V, h^x^y, it-fb^t^, N.N-v^^/y* 
N,N-^/f ;i-7-fe ©SI 1 ] 1 , 0 

~100 < Cm5~20R#raSJ££i3:-5o SJSfttti^iPfc 
KV^T3i?IWT*3ixS?IH5fe^oT««yaSrfT 5 £ it<£ 30 
■J, ±IB-m [6] -e*Sita*y-r-Sr#«ri:^ 

7?£5 0 

[0 0 6 7] JhfE— JH£5£ [7] Tf^^tlS^ey-v 

/Pgt&lRrWx^TvK a - h y 7/U$-vf?-/UT? y 
/PK^^^^XfiifB— JKS; [1 2] Tfxj^tlSa-t 

[0068] -jrs; [i] -e^SixSJK 

T 1, 000-50, OOOfMft, J; <9 * L < Ji 1,000-30,000 

eS7?fc "9 , tt&xtfH-* t %em&¥* t <Mtm 

5 l -27)46111 ^ J; <9&*Li\, 
[0 0 6 9] *»W©RI+BSJtlKWft«:, £t LT±fB 
-JR5S [1] T^$^57X#tt*°y^-i^iJi:^b« 
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tt, M*.tf±i5-jKS: [i] -e^$tu5^y^-«^r» 

[0070] ^mmicfczmmmt Lxm^nztm 
-18&: [i] 7?^stt5^y'v-^©7K^'i4^y-v- 

•? R^pj±mm<Dyi(.m^^i±^%, r>v^ y mm 

^y (p-tKP^^fi/y) , jKU ifuy^'D x — 

^°y-e-l 0 0S*SP^*fLTfl#2 0S*8B£tTT?*> 

[0071] jmft&Mb Lxii, KMp5±mtn<Dm 
figffl sti5 swPMi^iaw^Tif sa*^ 

y/!)3^-y7T7l/-f ) xKy ^-df-V^^l/V^^ 
y/wrt— t^/p, ^°y ^-^r-i/^^-i/^^^T y ;vx- r 

^^-^IfBffittSias J; «J 0* L < fflVMbixSo ^(D ± 
7ny (iSp p p£u MT-p b p) , x=^vy (^p°p^, ¥ 

A^rV^MSv) , W7rv9 (iSp 0 b^.^ T^B^y^ 
p b p) , x7h->7 (Kp r p^, 7-A^n^7^p B p) ^ 

V\ *7c, ±fSLfc$D#7-^->-^#BStt^JK^-«# 

%m*frm±xi^h<vxhniT^m£m^mxhz> 0 
zti^mmvmn, ^m&xm^^xh, 2mu±.m 
ma.^tJ^xm^xhfoHKx-k&<, *7c, z<d& 
mmt Lxix ^mmcoAm^v^-i o osMguic 

xtLT, MlOOtiWTt;*^ 5 011MT 
[0 0 7 2] ^BJOSttiSltl^^M-V^TfflV^tl 
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v^ti^\ ^«ij^lt, vm^mmmq 

y/a/V^/K 2-y h^rV^^y— /K ^t-^y 
OS*%£ilT*SM*LV\ r^#^ij»,mf*ffl*tt*^ 10 

2~i 9 9S*SP"efc«^ 4~ioosjwpa* 

[0 0 7 3] — VJ^^jfe^VT, l/v 5 

*°y -^-i^wij t d»fe*fifcs*L«*#Fia^^^^ 20 
^ h^j. Tf- y bf=i/w7 * y — /wjRT/i'* y Sf^tt^ y 

[0 0 7 4] #%m<DfcftP5±mm%®i% IT Up* 

tfV Pay P 3i/N-^(7)^i»f^S±iCff § flH). 5-2. 0 
m mfSIf i f£ Z W Idfcfa L , £ n & *P T*70~ 1 30 

°C, 10~30#[ffl, ^L<tt*y h^°l/-h±-e70~130 30 

°C, l~2^M^LtW^ MKSr^fifcL, r. 
CD t/v^ hSl±ic^l^(7)Sltl5ii:!lW4^ff$^30~ 

£\ Kltl»JhlR©J?SaU/4n ( 1 f*8Stti»©S^Sr 
£U n BSltB&.ii:§S©JB$f*S:*f-. ) ©^fgfcifi 

fHLftvvz>T?3MfcR$, y^ h^y-vtf^^fflft 5¥ 
^^Sr±|SOU^ MSLHc^U Mx.fi400nm«T 40 

-C70~150tU l~25>^-<-y-r5o HfC, 0.1-5% 

fhy/f^ry^^AtKn^yK (tmah) 7kf§?« 

#©JIM^*fflV\ 0.5~3#3§Jt, S* (dip) ft, /•« 
K/W (puddle) fe, ^-7°u- (spray) Wft<DftW;\£ X 
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So 

[0 0 7 5] 3p^SW^«* h^^-^Sr^^r« 

y^^tFn^F (TMAB) , 3|)y, M)i?y 
-/PT 5 >-^C0^T 5 ^M, f?'RSiNa0H, K0H#©M 

&tt0.l~5ffi*%-?fcS o X, rft^wgiM^ M 

[0 0 7 6] etTfc^atM, ##MfttWfc*fcW«rW T 

t« hfflOjKy ^-5:W«^iJ{cov^ 

Ttt, M*.tf<Wrffl¥4-211258#^t« (*H#ff®5,350, 
660-f-, K'lH^F 5 i#l^|g0 > 440 > 374-§-) , #^¥4-210960 
(7feB#fF^5,216.135#, Bfcffl#fff$B0. 440. 375 
-§•) , #r?i¥5-249682-§-^# (*H#WH5, 468, 589 
# ; gfe!)'H^M#fF^0,520,642-§-) m'tm^mx^ 

[0 0 7 7] 

[**M] 

1 . a-7tf;yt^y7^ 9 /H^y fvMD-g- 

t°/p t'y^ 102. l g (i ^e/y-) ^MzKItSt 204. 2 
g (2^/y-) p- y/i^y^/t^ygstfy >?- 

5.0g (205; y^e^) «t)PLfcL 100~110t:-e 

/to2-7vp-e»tijLfc 0 ^ri«)i^7K?ifeL, «7«^y- 

t, bp.65~68°C/llmmHgli'^©iWi:-t-5 a-Tir^/P 

'HNMR 6ppm (CDCh) :2.24 (3H,s,CH 3 C0) , 3. 
81 (3H, s, COOCHa ) , 5.487it/6.05 (# 1H, d, J=l. 46Hz, 
CH2=C-) „ 

[0 0 7 8] ##M2. a-2,2,2- h V 7)VJrn^ 
ivir^y^^}VTV3)vm.^^<n-§$L (1) a-t K 

^-/y-r y y /w^^/kt)^^ 
^^^^ystggyy^-^/w 179.2 g (o.8*/y) s.^37 

%/y;l/A7^ft K7K^fK 284.7 g (3.5^-/1/) ^tR 60 
HliCfitftU dixi^gg^y r^i, I92g^7]< 210ml \ZM 

^Lfc^^30 c C«T-eMT L> 30±2°C1:- 3 ^fWSH^ 

J^yKBm 300LSrfiEAL, ^^-/^-^7W (100LX 
3) -ettWUfco #MWSr^JRL, 7k (100 L) T« 
Lfc^, «7kffi^^->f>Ay5^L7c 0 ^^?ft« 
L> #bJl,fc}fttt«MiaE 91gSr«IE!RfJLT, bp. 89 
~95°C/10mmHg|g57-'7) Sfttt5a-t fvP 
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'HNMR 6 ppm (CDCh ) : 1.31 (3H, t, J=7Hz, COOCH2 
CH3 ) , 2.77 QH.brs.OH) , 4.24 (2H, q, J=7Hz, COOCHz C 
B») , 4.32 (2H,brs,CH2 0H) , 5.85^:156.26 (# lH.s, 
CH2=C-) o 

IR 1cm" 1 (KBrffi) : 3542 (OH) , 1731 (COO) „ 

[0 0 7 9] (2) a.-?u;V^<?-;VT? y^gt^fvP 

±1E ( 1 ) 7?#fc B-tKn^fW 7 y /t-g$^ 
^69g (0.53^/P) m&S^iffiT, ^^=^69.3 
g (0.58^/W) Srl0'C«TTMTLfc o JJcvvrSttfiLfc 10 
tf^MfiU 31«ET"e2l^raiSa^RJSS*fco R^#T 
ft, igjKSr«NlL, affioDSHfeft^ 70g£«IESfc 
S LT, bp. 80~85°C/20mmHg|g7>» |ftit5a-^n 
fvu-T* y /vflfcnfvp 65. 5 g <£>*S£ffc:|#8j£# 

fc. 

l HNMR 6 ppm (CDCh) : 1. 37 (3H,t, J=7Hz,C00CH2 
CHs ) , 4.31 (2H > q > J=7Hz,C00CH2CH 3 ) , 4.34 (2H,s,CH 
2 CI) , 6.02S7J6.42 (# lH,s,CH2=C-) „ 
I R 1cm 1 (KBrffi) : 1724 (COO) „ 

[0 0 8 0] (3) a-2,2,2-MJ7;VtPxf;^ 20 
v-^ <5->V7t y /i-BI^?vK£>£-/?g 
95%2,2,2- h y 7;^ox?y-;i/ 46. 6 g (0.44^r 
, 7- hy t KP77V 266ml ^t/ h y if;V7?y 

M.BgSri&S'L, 30°C^T7?±ffi (2) 7?#fca-^a 
/U*7-/UT? y /W^^/P 63. 3 g (0.43^/U-) SrJlT 
Lfcft, 55~60 < CT4BfWm#RJS§*fc o Rj£»T 
ft, 25"CW&£PU t)r(±lH B B^^iJL, «fl££}fc«&Lfc 0 
aS^i^-fb^f-i/V 100ml Sc?§$FL, 7K 100ml 7? 1 

mu mmom&mwm 86g&i#E&9LT, bp.7o~ 30 

75 0 C/15~17mmHg|§^©gWt-r5 a-2,2,2- h ]) 7/U 

isrv^zf-]iVisr%c*y y-=f-;VT 77 V tV&x.f-fr 65.5g»*S 

l HNMR 6 ppm (CDCh) : 1. 31 (3H,t, J=7Hz,C00CH2 
CHs) , 3.89 (2H,q,J=8.5Hz, 0CH 2 CF 3 ) , 4.24 (2H,q,J 
=7Hz, COOCH2 CH 3 ) , 4.36 (2H, s, -CH2 O-CH2 CH 3 ) , 5.89 
$7>*6.36 (# lH,s,CH2=C-) o 

I R Icm"' (KBrffi) : 1716 (COO) „ 

[00 8 1] il«l. /jfy (a-tKn^>T^ 
/^Bt/a-2,2,2- h y 7;i/tnif /i/^^v-^ f ;i/7^ 40 

2,2,2- b y 7;l/tnxf;^i/^f;1.7^ y /i^m^- 

##f'J 1 7?#/t a - Tirfvl^^T 7 y >HM 8. 
2g (56.9? y^/P) , #%#J2» (3) Tl#fca-2,2, 
2- h y TVI^n^^/I^^vy^/WTy V )\^x-=f-)V 
2.0g (9.43: y*/H ^t>*h/W^^ 35ilMg-U £ 
*M»tE^, 85°Ct7MfiU ftbSKSro V-601 [2,2' -TV 
If* (2- 7 ^/P7°n t 0 ^- Vg|?y fvP) fP7tl^XH(«) jffi 50 
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c° n ^,„ ] (DY>v^y (10ml) ?£w?^85°C7:7iST Lfcft, 

mu&x 5mmm^Rm^tz 0 Kmrnrm, 25°ctc^ 

SU Ri^l«^^y^n/V-/P/n--^-y-V^ (10 
0ml /400ml) tp^&ALfcft, tfftfiife«:«&U 

iftLTawt-f s^y (a-r-fe^^-^r^y/ust 

a -2, 2, 2- b y 7/^B3:f/^^'77!f^7 
^y/V^if^) 8.4g©e^* B B B^#fc 0 ff^tlfc 
/Ky -v— COa-T-fe^/^drVT^ y rt-Hfc;* fvH^ft £ 
a -2, 2, 2- b y 7/Vtnif^t^f-7^f7V7^ y /l-gg 
ai^^ffccoW^t^tt 1 HNMRaU£d»fc*Sj85 : 157? 
fcofc 0 X, ^y ^f^VSrSMPi: LfcGPC (^>^ 

^f-S (Mw) tZm 6,600, *S¥^l^fttic¥^?- 
it©J:b* (ftmm : Mw/Hn) ttl.907?fcofc 0 
'HNMR 6 ppm (DMSO-de) : 0.94—1.39 (m.COOCH^C 
H 3 ,-CH2-C-X2) , 1.74—2.26 (brs,0C0CH 3 ) , 2.63- 
4.27 (m,0CH2CF 3 ,0C0CH 3 ,-CH2-0CH2CF 3 ) „ 
[0 0 8 2] (2) tfV (a-tKn^77^y;*/ 

a -2, 2, 2- b y 7 /^nif/vt^v- f y/u 

H) o-g-fdt 

iits (1) 7?#fc#y (a-r-fef-^^T^y/Hi 

7 ^/W/ a -2, 2, 2- b y 7;l/toiW^v'^f;l'7 
7 y /Wggrc^/lT) 7. 8 g , J=- * 7 — 30ml .Rtfifc 30ml 

V7mm 60 g l/ch, 75°ct:- 4 H#rpfl«#R 

«M»flg (77^^7-f h I R-120B) 250g^5t±*Lfc 

77 7i^*iiLfcft, mmimn&^BL, mm^m 

»^Sr«E^LTSWi-f-5^y (o-tKP^ 
T7 y/Ht/a-2,2,2- h y f 

/uT?v/um 4.5 g ©efe«>*H B B^#/c 0 #p,tifc/K 

U-r— (Da-t Yn3r*sT? V >VWM-{iLt a -2, 2, 2- h V 

(i 1 HNMRKi 19,^85 : 157;-fcofc 0 Mw m 4,30 
0, Hw/Mn=1.83 (GP Cjfe : Jjfy 7.^U>mW) a 
'HNMR 6ppm (DHSO-de) : 0. 81—1.32 (m, -CH2 -C- 
X2) , 1.54—4.32 (m,CH 2 -0CH2CF 3 ,C00Hx2,0H) 0 

[0 0 8 3] HtM2. yf^J (o-kKPW^P 
/W^/a-2,2,2- h y 7/^a^^-/P^-^fv-/;^-/WT7 
y a-tKn^fW 7 y /wgg) 

(1) /Ky (a-T-fe^W^^T^ y/W^^/a- 
2,2,2- h y 7;^Pif;^^r7^^7^ y 
/P/ a - 1 Kp^W f-zt-T 7 y /w&t) ©-g-jsSc 

1 7:1#fc a-Tir^/^^-^T7 U ^ 5. 
7g (39.5*/P) , ##«2 0 (3) Trifle a -2, 2, 2- b 
y 7;^nif;i/t^r7^f;V7^ y/W^^/P 2.6g 

(12.3^/1^) S.t/#^tM2(7) (1) Tifca-tFP^r 

i/t?-A>T? y /w^^ i.3g do.o^e^) &u ? 7'y 

40«lSri®^L, ^*Mi/ft^, 70°CicM& 
LTtt^lrroV-65 [2, 2' - T 7~ bf ^ (2, 4- v=7 U n 



(12) 
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~75 < C-e4l^raitH i Rj£S*fc 0 K)S££7ft KJ^» 
25°CSc/£i;PU n-^^rf-V 500ml }cj£A flfttJiS 

^-^->T^ y /W^^/a-2,2,2- h y 7^nif 

btt/c/Jf y -r— © a - TiT^v^^r ->7 ^ y ;V&9- fvP 
^.{ii a -2, 2, 2- h y if/^dr^^f^T^ 
y /^rn^-^^fS^t)? a - h K n ^vWT ^ U ^W. 10 

^.^-/^IjA^i^b^tt' HNMRKi >9$Jl3 : 4 : 3 
-Cfoo/co Mw *^7.800, Mw/Mn=1.75 (GPCft:*°y 
*f^V«ip) 0 
[0 0 8 4] (2) tfV (a-tKP^T^!);^ 

]) )V^x.=f-)V/ a-t Kn^r^^f^T^ y /l-gg) ©q- 

±ib ( i ) -e#/c^° y ( a -Ttf^vr ^ y /t* 

9^>V/ a-2,2,2- h y y'/W^-a^^/W^-dr-y^^/WT 

? y /ugga:^/ a-tFp^ ^/vr ^ y /um^ 

M 8.5g£rfflV^T^fiMl<£> (2) i 

s^as&fiv, Bftt-rs^y (a-t kp^v-t^ y 

/l-gt/a-2.2,2- y y tTVl^a ^^/W^-df-^^^/WT^ 
y/l-^/a-t Kodrv-^^T^ U/Vgg) 4.8g©$$! 
«fe*9^/wtt*S:#fcc #5>tU7t^y-r-©a-t K 
n^r-^T^ y/^^fit a -2, 2, 2- h U 7;Utaxf^ 
^•J^ <5vWT ? y /^^.fi ia-t Ka =3f -y^ ^/WT 
? y /P^ji^fij^tt^ii' HNMRSlJ^fe.i^l3 : 4 
:3 T?<feofc c Mw 1Kb 5,000, Mw/Mn=1.75 (GPC 

[0 0 8 5] MMm3. jKU (a-tFo^>7?!) 
/l^/a-2,2,2- h y 

y ^ ^ y /hd w-n-it 

(1) *°y (a-7tf ^V7^ S^iff /V/a- 
2,2,2- h y 7/^n^f-/^^f^7 (i f-/l-T^ y/^rt^-* 



20 



30 
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* /w/^ ? ^ y /ufiM fvH 

i -e#fc/K y (a - T-fe^-/w^=5f^T * y n<m * 

fvP) 9.4g (65.25 y^e/P) , gMWK2© (3) Tl# 
7c a -2, 2, 2- h y 7;l/tPxf/^^^f/l/7^ y A- 

gg^.^7P5.3g (25.os; y^e/w) , ^ * y a-bm fvu 

l.Og (10.05; y^e/w) &m,4-S^Mf^ 4ftd«r*ft 
-o L> tt^JrW V-601£ffl^TlWUro (1) 

(cfi-&R^u?^a^m^s^t^5* 0 y u-r-fe 

^/l^Sf-^ =f-)VT9 y /Pgg:rfvu/;rf ^ ^ y 
fvi-) 13.3g©1WBfej&9^/i'^*Sr#fc. #«btWc 
^Uv-0a-7tf;i/^V7^ y A-gM ^vH£<(£ i 
a -2, 2, 2- h y 7/Ptnif;^->^f/l/7? y A-Bg 

HNMRSlJSi "9^13 : 5 : 2Tfcofc 0 Mw ,^5,20 
0, Mw/Mn=1.78 (GP Cfe : tfV xfvyWQL) „ 

[0 0 8 6] (2) JKU (a-tb'a^T^DW 
a -2, 2, 2- h y 7^tBxf;l/t*V^W^ y /l-Bt 

/?-9 9y /no <t>-£-j£ 

±ffi (1) 75l#/c#y ( a -7tf;^^7^y;H 
^^/W/a-2,2,2- h y ^/U^i/J^/UT 
93^^^/99 93^9^^) 12.5gS-fflV^T 

mmm\(D (2) tusi^fios, m&ysLTBWt-t-s 

*y (a-t Kn^i/T^ y/Hfc/a-2,2,2- h 9 ~?A>jkr 
n^<3-;vtt*s*<3-;VT9 V/VW./9 9 9 U/P-BS) 6.7 
g ©«HBfe*/M /H^*Sr#fc. #feti/c^° y -^-w a 
-t Kp^'>77 V/umWiit a -2, 2, 2- h y 
^/W^-dr-^^ ^-/UT9 y /^^.f4XW ^ ^ y /PSIWi 
©ff^b^ii 1 HNMRSIJ/EJ; "9^313 : 5 : 2~?hotc 0 
/Ky ^^t/>»*t LTGPCJBK£LfcSf*, 
^7>T-Sii^ 3, 3007:* "9 , ftW&tH. 707?fcofc o 

[0 0 8 7] . TIB©m^A^fe.j^-5*^BJ© 

RWBSih|gS*ti(s|-^U?TfBO#l^X fcfiK 5 {^iiS^^ 



^y (a-t Kn=¥">T^ U/Hg/a-2,2,2- h y 

"f~?^T9 y /P») [HffiM 1 y -r-] 2. 5 g 
7;y*-t*y=^>-m^ffi?Stt^J : DS-401 

(^V^yiKlt)^ ffic° a ^) o.2 g 

* 97.3g 



[0 0 8 8] 



/Ky (p-l-J- h^r->J. h^ri/^^U^/p- t KP^f^f I'V) 
t^ (l.l-v 5 ^^-/^^/^/^^-/!-) *JT-/9 9^ 

[0089] Aim»f^x^h^it^mm^^mu^^ t* s^y = ^^^^-sr#fc 

hWSr, 1 l^©v-y a V7i^ ±^^r[H]^Sr —(DWl^tzM-^ l^v 5 ^ h 
£*.T|iME&fljU 90°C, Btt0>[ffl*y h^V- h±7?y RltS&JhBSEtmSr|iIte^#L, IK) 450^-v^x ho-A 
y-<-i7 LT0. 89-1.01 ^m©fti»U^ M3IJ?^W 50 ©IK)¥©R*t6SJtBISr^$*fco ItKrFx^fV? 



6.0g 
0.3g 
23. 7 g 
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\s-—*lr**ry'<— (NA0.55) ^fflV^T 248. 4nm(75K r 

100°C, MUfrWJfcy h7°l/- h±7?^ h-<-^ 
L, T/W* y laittt (2. 38%^ h 7 * f-'^T y^r^vJ* 

r tic «fc <9\ u^^/^-y«Lfc, 
[0 0 9 0] fufEc7D^--> y a^^-ifcH-Sfftl: 

xi 1 (c^-To ^-fe^»)©s^ett^ 0. 03 n m t mm 

[0091] imm 1 . #3PJ©KMK±flIW£<£ffl * 



(13) %fM¥ 1 0- 1 7 6 2 3 
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£\ TtmSESb<DMcJMtiMi 0. 10, u mXh <9 , 
[0 0 9 2] 4 &tWttfc0fl 1 a> £> W & a>fc*n < , 



10 femfflknmfktevx^izmsMgi&oy&smtt'kz < 

[0 0 9 3] i»M5. T»W*ififeYa»f>fifc5'fb^iiS 



?K y (p-l-3^ h^v^ h^^WV/p- t Kn^r^fl/y) 6.0g 
tf^.V^ p^^^/W;^-;W^7y^ 0.3g 
7"p a-;«7 ;H-f/V7-fer- h 23.7g 



20 



[0 0 9 4] II 3 SrfflV^T^ftM4 ^|Eft©|S^A^fc 

it 5 #3&9l roRtf EMITO^ ±fS*lj^ y fl> £> fife 5 

ftt^fe^fftBJ!-t-5„ 1 tCtulElIJ^Y^^j^ 

Mfls|-2Sr|iHE^*U 90°C, 
90S>WJfcy h?V- h±.X*7°}) 1.0/xm©lR 

ffwi/v 5 ^ h#*4iisr#/c (@3 a) „ m^i-^^hm 
xm iso^i/yx bv-&mm<vRMp5±m$:mc m 

3 b) 0 7k^^X\ KrFi^vl/^ry/^ (NA 
0.55) ^fflV^T 248.4nm(73K r Fx^fW I/— f-*^4 
%-?*y 5<HhLT8WWfcUt3teLfc (El 3 c) 0 ^L* 
[*I#B] 

7K 

[0096] mum 5 icmm<Dm}$.Y7i>bf$.5fc i ¥i%m 

^©HM^ 250~300^V7'Vx hn^t^^o 

^y (a-t Kn^rv-T^ y /PSg/a-2,2,2- h y 7;^n 

[^MM2(75^y-^-] 
7iy#^/^^-V^#®S'l4^J : =L~?4-y DS-401 

7K 



*T lOOU 90#W*s/ hT^X h^-^gL T 

y (2. 38%^ h 9 7- V^r=. f> K 

a^ri/KTK®^) 7?60#W^L, ^V^-C/K?^?. - t 

U *^l/^-y2a^#/c (0 3 d) 0 ttfctbfcJK 
— ^\±Q.2Qnmv4 V T> (L/ 

[0095] v&m2. TiMmB^h^tmmco 



1.2g 
3.5g 
2.7g 
92. 6 g 

* [0 0 9 7] ^6fS0J 5 Rt/lb^f ij 2 ^ fc. h b>t£%\ < , 
[0 0 9 8] ^*M6. TE©li^C^e>^5**M© 



2.8g 
0.2g 
97. Og 



[0 0 9 9] 



(14) 



25 



tfV (p-tert-X h^^f uy/p- t Kn^f !/>-) 
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6.0g 
0.3g 
23. 7 g 



[oioo] ±.teMj&cfrt±>i&£^&±fflmx.xm 
®\2 tmm^Lx/<?~>mf%&ftotc 0 ^©^m, 25 

mj/cm z ©R^fi-eO. 30^ m L/S©£7#©#$?3k**-- 
^^^§tbfc c X, mitfrb 3 B#^g LT^ 

iMtLfc^ 0.30// m L/S(7»^(7)^XM/^ 

[0 10 1] Jfc«0!l3. *»M©S«RfJhffl8tmS:ftffl 

Srfrofco ^©ISm, 25mJ/'cm 2 (7)R7tlrm30^m L/S 

?<f/l<T9 DM 



[0102] il«6 tJt«EM3 ta»P>Mbd»j5e*n<, 

[0 10 3] HMI7. "nE©<B^D*»b^5*3SM© 
RltS&JhKEHlsi-SrWK Lfc 0 



;-2,2,2- h y y/l^PJ^l^^v' 



[ 

7 ~*^w<zmmm 



t-7ay S-145 



2.5g 



[0 



^ yy°p/V — ,v 
7k 

10 4] ±ffi©*fl|^D^>ib)5!c-5RlTP^ihHIW4&U ? 

nm^m^xmmm 5 1 lt^-^j^t 

ofc -^C^, 22nJ/cm 2 ©R^l:T-0.20^m L/S<7)£g 

7K 

[0106] Jita©mi^E^^)t5RitPMiw4&ti ? 

ofc 0 Z<DWM:. 22mJ/ai (Dm%M:XQ.20um L/StfV^ 

mem- y v-^^^m^mmm 7 1 m-^wxm 

[0107] HJfe^J 7 SUfJtW 4 fr> £> K £> /3>ft#D < , 
5 0 X, ^SiM»LTt»^l^S^fetvf\ 

hmf(DmMcim^ximts%ix\^ 0 

[0 10 8] 



0.3g 
2.0g 
95. 2 g 

TX3>rfi Psfljgftt LT fc^JS/tf-#if^<£>J^te» b^X 
[0 10 5] Jt«EM4. Tffi©*B/fcE^&j&3JfctWH© 

2.0g 

I 2.5g 

95. 5 g 

45, 1) M^t-?r(Z)^.ffiT^nL^v\ 2) yy 

xmmm^PEBtDrMMtfdkwtsti&s 3) m#B#K 

IS»W77 hKt t W:liffl*5©«« 
t?j5cv\ 4) ttR©US*?p$iJXtilSMm*5, mco 

mmm-t^wm t \m lt t , # t^fc^ y - 

[0 10 9] 

[01] 0it±, HififiJ4X#&^/c7^v-tfeHSiJ 

50 mtmrntom^^ m&mimmmi^ntc) 
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[0 2] 0 2(2, \mmix'mhfit^y4>^mmm 

[0 3] 0 3(2, ^JteM6-e#btbfc^^-^JFM^ 

fe(75X@Bfffi0-efc5o 

[04] 0 4(i, "MMM 5 , KSM6S.t>^JfeM7-e 
[0 5] 0 5(i, tktM2St>WNT«i^fc 

[0 6] 0 6«, it^M 3 (Dmytfrbbm&m&tDm 



(Post Exposure De 



(15) %fM¥ 1 0- 1 7 6 2 3 
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* [07] i7l±« JtRi3WPED> 3 0 5)©§^t 
«§^ti/c/^-vfM^^T©»fffi0^fc5 o 
[0 110] 
[^©Ift^] 

i • • -¥Mt$mR, 2 • • • im^m^Misv* v 
urn, 3 • • • ip.mw(D%My5stmm, 4 • • • k r 

F i^fi/YW- tfjfe, 5 • • 'TX?^ 2 a • • • Ui? 
[ftl5] 

( f ) 

R 1 ~ V CH/ n -OH [14] 



lay:«T, PEDiP|»t5) , 15^t^i 
S^fc^ft^^-V^R (T-Shape) 



[HI] 



[03] 



zl"j 

Cm) 



m 

Cjm) 



0.35- 



0. 30-- 



0.25- 




0. 35 



0.30- 



0. 25- 



~i — — 1 — "1 1 1 1 — 

0.90 0.92 0.94 0.96 0- 98 1. 00 1.02 



[02] 




0.90 0.92 



0.94 0.96 0.98 
m J¥ Cub] 



1.00 1.02 



C cl > 







t 2 




> i 




j q 




- 2 



— 1 



± 


± 




V-:-' . 






m 

m 












w. 









1 





















2 a 



[04] 



[05] 



(16) 
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[SfflH] ¥^9¥5ii 2 7 0 
MlExttiTlg^,] 0 0 7 1 

[0 0 7 1] ftffim&Mt Ltii, RJH-|&JhJRtrtsHz>» 

fiffl^txs fc©T\ mtvnt$&<Dm$rm&Tif safest 



I I I I I I I I I I I I I I I I I I I I I I I I I 

± 19 L < ffli^*i5 0 ^© J; 
p n n ) , i7F^ h-^A7°n^>yp B p) # 

ffliri: LTf±, ^^©yfci&lfctfJW— 1 0 OfiigRi^ 

xtLT, a^t o . iMi oo gfiar efc f - o. i a 
150Iti^it< , o . 1B125 m-jras ^^^ 



